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Abstract 
Objective: To determine whether psychosocial status is associated with orthodontic treatment needs in 
high school students using the Psychosocial Impact of the Dental Aesthetic Questionnaire (PIDAQ) and the 
Index of Orthodontic Need (IOTN). Material and Methods: This cross-sectional study comprised 95 
adolescents, both genders, aged 15–17 years old. PIDAQ was used to assess psychosocial status. The IOTN 
Aesthetic Component (IOTN-AC) and the IOTN Dental Health Component (DHC) was used to assess 
treatment needs. Examination of the oral cavity was carried out with the help of the IOTN ruler by 
observing the MOCDO components: missing teeth, overjet, crossbite, displacement, and overbite. The Chi-
square test was used to determine the association of psychosocial status and orthodontic treatment need. 
The reliability test was carried out by using Cronbach’s Alpha test (0.978). Results: There was an 
association between psychosocial status and orthodontic treatment need based on the IOTN-AC (p=0.001) 
and between psychosocial status and orthodontic treatment need based on the IOTN-DHC (p=0.140). 
Conclusion: There is an association between psychosocial status based on the PIDAQ and subjective 
orthodontic treatment need based on the IOTN-AC, but there is no association between psychosocial status 
based on the PIDAQ and objective orthodontic treatment need based on the IOTN-DHC in students of 
SMAN 27 Jakarta. 
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Introduction 
A malocclusion refers to the relation of the teeth of two dental arches that deviate from their normal 
state [1]. According toWorld Health Organization (WHO), malocclusion is the third most frequent oral and 
dental problem after tooth caries and periodontal disease [2]. Individuals with malocclusion can be treated by 
an orthodontic intervention, which is a procedure that aims to correct irregularities of the teeth, so that health, 
oral function, appearance, and the social well-being of patients can be improved [1]. 
Teeth arrangement is an important component in facial aesthetics. Facial aesthetics have a great 
influence on self-confidence, which is one of the aspects of individual psychosocial conditions [3-5]. The 
concept of the psychosocial itself is a condition that involves psychological and social aspects. Psychosocial 
problems can be one of many factors leading an individual to seek orthodontic treatment [5,6]. 
Teenagers tend to pay more attention to their appearance because in mid-adolescence, that is, in the 
age range of 15–17 years, individuals begin to interact with the opposite sex and also prioritize social relations 
and appearance [7]. Measuring instruments that can be used to determine the psychosocial status are the 
Global Assessment Scale (GAS) and the WHO-5 Well-Being Index [8,9]. The Psychosocial Impact of the 
Dental Aesthetic Questionnaire (PIDAQ) has been developed to measure psychosocial conditions associated 
with dental aesthetics. PIDAQ has been used widely and has been tested for validity and reliability in various 
samples [6,10]. 
Orthodontic treatment need is assessed using various indices that aim to assist the dentist in 
determining the need for treatment. The Index of Orthodontic Need (IOTN) is one such index consisting of 
objective and subjective assessments. The IOTN is used to help determine the likely impact of malocclusion on 
an individual’s dental health and psychosocial well-being. The IOTN consists of two components, an aesthetic 
component (i.e., assessment based on patients’ perceptions of the appearance of the teeth) and a dental health 
component (i.e., an assessment based on the severity of a patient’s malocclusion). The IOTN has gained 
international recognition as a method to assess orthodontic treatment need objectively and subjectively [4]. 
Based on previous research, there is a difference between the need for orthodontic treatment assessed 
by the dentist and the need for orthodontic treatment desired by the patient [11,12]. In general, dentists will 
prioritize function and occlusion of the patient in the assessment of orthodontic treatment need [13]. Previous 
research indicates that aesthetic improvements are the main goal of an individual in seeking orthodontic 
treatment [14]. Therefore, assessing the psychosocial condition of patients is necessary for the assessment of 
orthodontic treatment need so that the normative needs of the patients can be complemented [15]. 
Up to now, research on the association between the psychosocial status and the orthodontic treatment 
needs of adolescents has not been conducted in Indonesia. Therefore, research needs to be done to determine 
the association between the psychosocial status and orthodontic treatment needs of students’ aged 15–17 in 
Jakarta, Indonesia. 
 
Material and Methods 
Study Design and Sample 
This study is an analytical cross-sectional study consisting of 95 students of SMAN 27 Central 
Jakarta. The total sample size is in accordance with the result of the unpaired categorical comparative analytic 
calculation. This study was conducted between July and September 2018. The sampling technique used in this 
study was the multi-stage cluster sampling method. It began with the randomization of high school/equivalent 
in Kelurahan Johar Baru, followed by class randomization, and randomization of students in selected classes. 
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The inclusion criteria for this study are students of SMAN 27 Johar Baru in 2018, aged 15–17 years 
old, who were willing to participate in the study and signed the informed consent form. As for the exclusion 
criteria, subjects who had already undergone orthodontic treatment were not included in the study. There were 
118 students who completed the questionnaire, with a total of 23 students being excluded, because 10 students 
had undergone orthodontic treatment, 5 students are still on orthodontic treatment, and 8 students refused to 
get their teeth evaluated. 
 
Data Collection 
Subjects were instructed to complete a questionnaire consisting of an information sheet, an informed 
consent sheet, a self-identity sheet, an IOTN-AC sheet, and a PIDAQ sheet. The PIDAQ consists of 23 
statements, which are grouped into four parts. The first part is dental self-confidence, the second part is social 
impact, the third part is aesthetic concern, and the fourth part is psychological impact. The PIDAQ uses a 
Likert scale ranging from 0 to 4. The IOTN-AC sheet consists of an illustrated scale showing ten grades of 
dental aesthetics, ranging from grade 1, the most aesthetically pleasing, to grade 10, the least aesthetically 
pleasing. Grade 1 to Grade 4 represent “no need for treatment”, Grade 5 to Grade 7 represent “borderline need 
for treatment”, and Grade 8 to Grade 10 represent “great need for treatment.” 
The questionnaire was tested previously on 10 respondents (10% of the sample size) to determine the 
validity and reliability. After completing the questionnaire, respondents got their orthodontic treatment needs 
evaluated by researchers based on the IOTN-DHC. Examination of the oral cavity was carried out with the 
help of the IOTN ruler by observing the MOCDO components: Missing teeth, Overjet, Crossbite, 
Displacement, and Overbite. 
 
Data Analysis 
The Statistical Package for Social Sciences (SPSS) software, version 20 (IBM Corp., Armonk, NY, 
USA) was used to to analyze the data. The bivariate Pearson correlation was used to determine the validity of 
the PIDAQ. Cronbach’s alpha was used to determine the reliability of the PIDAQ. Further, to determine the 
reliability of the IOTN-AC, a test-retest was conducted. The Chi-square test was used to determine the 
association of psychosocial status and orthodontic treatment need. The significance level was set at 5%. 
 
Ethical Aspects 
This study obtained ethical approval from the Human Research Ethics Committee of the Faculty of 
Dentistry of Universitas Indonesia (Protocol No. 010800718). 
 
Results 
The validity test was carried out by a two-tailed test with a significance level of less than 0.05. For 
each item of the questionnaire statements, the calculated r-value is greater than the r table value (0.632). 
Pearson correlation values obtained from 23 PIDAQ statements have the lowest r count value of 0.653 in 
PIDAQ number 3, and the highest r count value of 0.946 in PIDAQ numbers 1 and 20. Based on these results, 
all statements in the questionnaire are valid and can be used in this study. Furthermore, the reliability test was 
carried out by using Cronbach’s Alpha test (0.978). 
Table 1 shows that there was a predominance of 16-year-old students (78.9%). 
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Table 1. Characteristics of study subjects based on gender and age. 
 Gender  
Age Boys Girls Total 
 N (%) N (%) N (%) 
15 Years 9 (9.5) 9 (9.5) 18 (18.9) 
16 Years 35 (36.8) 40 (42.1) 75 (78.9) 
17 Years 1 (1.1) 1 (1.1) 2 (2.1) 
Total 45 (47.4) 50 (52.6) 95 (100.0) 
 
Table 2 shows that subjects categorized as having “moderate” psychosocial status based on the 
PIDAQ have the highest frequency; followed by those having “poor” psychosocial status, that is, a total of 28 
subjects (29.5%); and finally, those having a “good” psychosocial status, that is, a total 21 subjects (of 22.1%).  
 
Table 2. Frequency distribution of subjects based on total scores of 
each component of the PIDAQ. 
Psychosocial Status (Score) N % 
Good (0–31) 21 22.1 
Moderate (32–61) 46 48.4 
Poor (62–92) 28 29.5 
 
Table 3 shows that based on the IOTN-AC, subjects who chose picture 6 (Grade 6) have the highest 
frequency. The data also shows that no one chose picture 10 (Grade 10). The IOTN-AC was grouped into 
three categories. It was found that subjects with “borderline need for treatment” or “great need for treatment” 
have the highest frequency. Based on the IOTN-DHC, It is known that subjects with grade 3 have the highest 
frequency. The IOTN-DHC was grouped into three categories. It was found that subjects with “borderline 
need for treatment” has the highest frequency. 
 
Table 3. Orthodontic treatment need based on the IOTN-AC and IOTN-DHC. 
IOTN Orthodontic Treatment 
Need 
Total IOTN 
AC Grades Total AC DHC Grades Total DHC AC DHC 
 N (%)  N (%)  N (%) N (%) 
1 8 (8.4) 1 7 (7.4) No Need For Treatment 24 (25.3) 30 (31.6) 
2 6 (6.3)      
3 7 (7.4) 2 23 (24.2)    
4 3 (3.2)      
5 19 (2.0) 3 36 (37.9) Borderline Need For Treatment 47 (49.5) 36 (37.9) 
6 21 (22.1)      
7 7 (7.4)      
8 13 (13.7) 4 22 (23.2) Great Need For Treatment 24 (25.3) 29 (30.5) 
9 11 (11.6) 5 7 (7.4)    
 
There was no statistically significant difference between orthodontic treatment need based on the 
IOTN-AC and the IOTN-DHC (p=0.303) (Table 4). 
 
Table 4. The difference in orthodontic treatment need based on the IOTN-AC and the IOTN-DHC. 
 
Orthodontic Treatment Need 
Based on IOTN-AC 
Orthodontic Treatment Need Based on IOTN-DHC   
No Need for 
Treatment 
Borderline Need 
for Treatment 
Great Need for 
Treatment 
Total p-value* 
 N (%) N (%) N (%) N (%)  
No Need for Treatment 8 (33.3) 6 (25.0) 10 (41.7) 24 (100.0) 0.303 
Borderline Need for Treatment 12 (25.5) 22 (46.8) 13 (27.7) 47 (100.0)  
Great Need for Treatment 10 (41.7) 8 (33.3) 6 (25.0) 21 (100.0)  
*Chi-Square test. 
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There was an association between Psychosocial Status based on the PIDAQ and the Orthodontic 
Treatment Need based on IOTN-AC (p<0.001) (Table 5) 
 
Table 5 Association between psychosocial status based on the PIDAQ, and orthodontic treatment need 
based on the IOTN-AC. 
 Orthodontic Treatment Need Based on IOTN-AC   
Psychosocial Status 
Based on PIDAQ 
No Need for 
Treatment 
Borderline Need 
for Treatment 
Great Need for 
Treatment 
Total p-value* 
 N (%) N (%) N (%) N (%)  
Poor 6 (21.4) 6 (21.4) 16 (57.1) 28 (100.0) <0.001 
Moderate 10 (21.7) 31 (67.4) 5 (10.9) 46 (100.0)  
Good 8 (38.1) 10 (47.6) 3 (14.3) 21 (100.0)  
*Chi-Square test; Statistically Significant. 
 
There was no association between Psychosocial Status based on the PIDAQ and the Orthodontic 
Treatment Need based on the IOTN-DHC (p=0.140) (Table 6). 
 
Table 6. Association between the psychosocial status based on the PIDAQ, and orthodontic treatment 
need based on the IOTN-DHC. 
 Orthodontic Treatment Need Based on IOTN-DHC   
Psychosocial 
Status 
No Need for 
Treatment 
Borderline Need 
for Treatment 
Great Need for 
Treatment 
Total p-value* 
 N (%) N (%) N (%) N (%)  
Poor 8 (28.6) 7 (25.0) 13 (46.4) 28 (100.0) 0.140 
Moderate 13 (28.3) 22 (47.8) 11 (23.9) 46 (100.0)  
Good 9 (42.9) 7 (33.3) 5 (23.8) 21 (100.0)  
*Chi-Square test. 
 
Discussion 
This study is the first in Indonesia to examine the association between orthodontic treatment needs 
and the psychosocial status of adolescents. In this study, there is a higher percentage of females than males. 
The age distribution is dominated by subjects aged 16 years old. This is because of the chosen population, 
which was 11th-grade students, and most students in Grade 11 are 16 years old. 
In this study, it was found that the psychosocial status of students aged 15–17 years old at SMAN 27 
Central Jakarta varied. On the total score of the PIDAQ, the distribution was found highest in the group with 
moderate psychosocial status. This may occur in accordance with the results of the IOTN-AC and the IOTN-
DHC, which shows the majority of samples are in the group “borderline need for treatment.” Studies conducted 
in Spain show moderate psychosocial status (total score ranging from 32 to 61) [10,14]. This may occur 
because both of these studies are carried out with adolescents.  
Based on the assessment of IOTN-AC, it is found that the distribution was highest in Grade 6. The 
IOTN-AC grades are also grouped in accordance with the classification reported by previous authors [16]. 
The distribution was highest in “borderline need for treatment.” This result is in contrast with previous 
studies, where the majority of the subjects considered themselves to be in the “no need for treatment” group 
based on the IOTN-AC [11,14,17]. Differences in the perception of orthodontic treatment need might be the 
result of the differences in the geographical location [13]. In addition, the perception of treatment need can be 
influenced by the age of the sample [18]. The difference can be attributed to cultural differences in the 
population [19]. 
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Based on the examination of teeth, done with the help of an IOTN disposable ruler, the distribution 
was found highest in Grade 3. The IOTN-DHC grades are also grouped based on the classification previously 
described [16]. It is found that the distribution was highest in “borderline need for treatment.” The 
distribution found by other authors [20], is similar to that of the present study, which is “borderline need for 
treatment”. However, these results contradict findings from previous study, in which the highest distribution 
was “no need for treatment” [21]. This difference can be caused by levels of malocclusion that are different in 
each population. The difference in results might be because of the difference in the number of samples studied 
[19]. 
The unpaired categorical comparative analytic test was conducted on two variables, which are 
orthodontic treatment need based on the IOTN-AC, completed by the subjects subjectively, and orthodontic 
treatment need based on the IOTN-DHC, assessed by the researcher objectively. Based on the results of the 
chi-square test, there is no statistically significant difference in orthodontic treatment need, which was 
obtained from the assessment of the IOTN-AC and the IOTN-DHC. Previous studies showed no association 
between the IOTN-AC and the DHC [17,22,23]. Although there is no statistically significant difference, the 
total number of subjects in each level of treatment needs based on the IOTN-DHC differs from the total 
number of subjects on the level of treatment need based on the IOTN-AC. It can be concluded that there are 
considerable differences between professionals’ and patients’ perceptions of the level of malocclusion. This 
result is in accordance with other authors' studies that found a difference in the number of subjects in need of 
orthodontic treatment subjectively by patients and objectively by the dentist [21]. This may be caused by the 
lack of education given to the patient so that there is a failure in identifying and evaluating abnormal 
conditions of the teeth [21]. Differences between the components of the AC and the DHC may be due to 
certain conditions of the teeth, such as crowding in the lower jaw, large overjet, missing posterior teeth, and 
canines that are not visible in the photos shown in the IOTN-AC [17]. 
The unpaired categorical comparative analytic test was conducted on two other variables, which are 
psychosocial status based on the PIDAQ and orthodontic treatment need based on the IOTN-AC. From the 
results of the Chi-Square test, it can be concluded that there is a relationship (association) between the 
psychosocial status based on the PIDAQ and orthodontic treatment need based on the IOTN-AC and this is in 
agreement with the previous results [24]. Based on data obtained, the higher the need for orthodontic 
treatment based on the self-perception of subjects, the worse the psychosocial status of the subjects. This may 
occur because dental aesthetics influence the quality of life of the respondents. Facial appearance also has a very 
great influence on the mental condition, in particular, self-confidence, which is one of the aspects of the 
psychosocial domain [25]. 
The unpaired categorical comparative analytic test was conducted on two other variables, which are 
psychosocial status based on the PIDAQ and orthodontic treatment need based on the IOTN-DHC. From the 
results of the chi-square test, it can be concluded there is no relationship (association) between psychosocial 
status based on the PIDAQ and orthodontic treatment need based on the IOTN-DHC and this is in contrast to 
previous findings [26]. Although there are no statistically significant differences between two variables, it is 
found that the highest distribution of subjects with “great need for treatment” is found in the “poor” 
psychosocial status group, the highest distribution subjects with “borderline need for treatment” is found in the 
“moderate” psychosocial status group, and the highest distribution subjects with “no need for treatment” is 
found in the “good” psychosocial status group. The psychosocial impact obtained from dental aesthetic 
increases in line with the severity of malocclusion, based on the assessment of the IOTN-DHC [26,27]. 
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Further research is expected to determine the strength of the relation between psychosocial status and 
orthodontic treatment need in Indonesia. Future research can also be carried out using a larger sample 
covering a wider area and using other factors that have not been studied, such as age and level of education. 
The IOTN and the PIDAQ can also be extended to various regions in Indonesia to determine whether or not 
socio-cultural and racial factors affect the results. 
In addition, in clinical practice, the assessment should be based not only on an objective assessment of 
the dentist, but the patient’s participation in determining orthodontic treatment using the IOTN-AC to 
determine the patient’s perception of dental aesthetics so that the patient is satisfied with the treatment. 
However, considering that the IOTN-AC does not include a picture of class III malocclusion, it is necessary to 
have an index that assesses individual perceptions of orthodontic treatment needs, which includes a picture of 
class III malocclusion, in order to reduce bias. 
 
Conclusion 
In this study, “moderate” psychosocial status and “borderline need for treatment” group has the 
highest distribution. There is no statistically significant difference between orthodontic treatment need based 
on subjective assessment (IOTN-AC) and objective assessment (IOTN-DHC). There is an association between 
psychosocial status and orthodontic treatment need based on subjective assessment. However, conversely, 
there is no association between psychosocial status and orthodontic treatment need based on objective 
assessment. 
At SMAN 27 Jakarta, it was found that many teenagers were still not aware of malocclusion and its 
effects, so it was necessary to add materials about malocclusion in dental and oral health counseling conducted 
with school-age children to prevent future negative effects of malocclusion. In addition, counseling on dental 
and oral health needs to be done at other schools in order to prevent negative functional and psychosocial 
impacts from the condition of malocclusion. However, given the large number of students who have been 
affected by malocclusion, there is a need for further treatment so that the negative impact caused by 
malocclusion can be arrested. 
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